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THE VOCALIZATIONS OF INFANTS 


Part I. StTupies 
Part II. Metuops or RecorpInGc 


BY DOROTHEA McCARTHY 
NATIONAL FELLow ror RESEARCH IN CHILD DeveLopmeEnNt, 1928-1929 
Institute of Child Welfare, University of Minnesota 


Introduction: The incomprehensible vocalizing and babbling of 
infants and the final emergence of true language from this prolonged 
period of practice have attracted the attention of writers in many 
fields, and particularly those in the field of child study. The bulk of 
the literature on this topic consists of a large group of semi-scientific 
observational studies of a biographical nature, which appeared during 
the last decades of the nineteenth century and the first part of the 
present century. Many of these records are concerned, not only with 
language development but also with motor, social, and emotional 
development. Other studies, however, are much more defined in 
purpose, and are somewhat narrower in scope, being confined to the 
study of the child’s acquisition of language. The studies which give 
adequate reports of the very early stages, however, are much less 
numerous than those which are concerned chiefly with the period 
immediately following the appearance of the first word. Unfor- 
tunately, the studies which involve the observation of many children 
under controlled conditions are very few in number and much needs 
to be done along this line. 

Previous Reviews: The literature on this topic has been brought 
together from time to time by various writers. Most of the available 
reviews, however, are concerned chiefly with the vocabulary studies 
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on older children, and little or no space is devoted to the earliest 
stages of linguistic babbling. They consist chiefly of tabulations of 
all reports on the appearance of the first word, or of tabular com- 
parisons of different vocabulary counts. In 1833 Feldman (15) gave 
such a review based on the records of 33 children. The mode of 
this group for the appearance of the first word was at sixteen 
months. In 1883 a very brief review of foreign studies was given by 
Sikorski (55). Preyer (48) in reporting his son’s progress in lan- 
guage compares it with the earlier reports in the literature, particu- 
larly those of Stumpf (62), Lindner (32 and 33), Sigismund (54), 
and others. In 1891 Sanford (50) gave a very brief and incomplete 
summary of what had been done in the field up to that time. 
Tracy (67) in 1893 gave a very clear and complete summary of the 
studies of children’s language up to two years of age. He calls it 
“an outline history of the speech-progress of the average child during 
the first two years, generalizing from a large number of observations 
made by different persons on different children.” While it is difficult 
to combine the records from these biographical studies because of the 
different methods of observation, Tracy (67) has made the most 
satisfactory summary of the literature on these early stages. 
Neumann (39) gives an excellent discussion of the early anecdotal 
accounts in the foreign literature, particularly those of Ament (2), 
Lindner (32 and 33), Gheorgor (20), and others. In 1907 Clara and 
William Stern in their book called Children’s Speech (58), gave an 
excellent account of all the observations on German children as well 
as on children of other nationalities which were published previous 
to that time. Doran (11), Gerlach (17), Grant (21), Magni (37), 
and Pelsma (43), all give tabular summaries of vocabulary studies. 
All of these summaries appeared between 1907 and 1920. The most 
extensive of them is by Grant (21) in 1915, which includes a com- 
parative table of 85 vocabularies listed by about 20 different authors, 
on children varying in age from twelve months to six years. In 1917 
Bateman (3) tabulated the age of appearance of the first word as it 
is reported in the literature. It includes reports on 35 cases, of whom 
18 were English-speaking children, 12 were German, and 5 were of 
various other nationalities. He finds that about 43 per cent of the 
group used the first word in the tenth month, and that by one year 
74 per cent of the children had begun articulate speech. In general, 
he finds boys reach the stage of the first word later than do girls. 
There is a wide variation in the age of appearance of the first word 
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reported in the literature, the range being from six months to three 
years. It will be noted that the reports which Bateman (3) sum- 
marizes give a much earlier average age of appearance of the first 
word than do those reported by Feldman (15). Since Bateman’s (3) 
report appeared, Bloch (6) has published papers in which he indicates 
that his two daughters spoke their first words at nineteen and at 
twenty months, and that his son uttered his first word at eleven 
months. Esper (14) in 1921 gave a brief review of all the work on 
language during the five-year period from 1917 to 1921. He reports 
practically no work on children, and in fact he says of the whole 
field of language, “this field is not being extensively worked by 
psychologists.” 

In the Twenty-eighth Yearbook of the National Society for the 
Study of Education, which appeared in 1929, and which is devoted 
to the preschool child and parental education, there is an excellent 
section on language development. This section includes abstracts of 
123 published studies on language development and also of twenty 
researches in progress. Immediately following these abstracts, this 
section presents an excellent discussion of the methods used in these 
studies and of the results obtained by them. The May, 1929, issue of 
the PsyCHOLOGICAL BULLETIN, which is called a “ Special Language 
Number,” contains several reviews on various aspects of language, 
but none of them 1s particularly concerned with the linguistic develop- 
ment of the young child and there is hardly a mention of the early 
babbling stages of infancy. 

Of the numerous general discussions on language some are of 
much greater interest than others. In 1885 Perez (44) gave a very 
good chapter on the earliest stages. Hall (22), Chamberlain (7), 
MacDougall (36), and Rasmussen (49) are among the earlier writers 
who gave discussions of the acquisition of language by infants. 
O’Shea (42) gives a long and detailed account of the various stages 
in language development in the young child. Allport (1) gives an 
excellent description of the organs involved in speech and explains the 
infant’s learning of words on the conditioned reflex principle. 
Stinchfield (61) and De Laguna.(31) are among the more modern 
writers who give general discussions on language, but they are little 
concerned with the very early stages. 

Biographical Studies: The writer has listed about forty observa- 
tional studies of single children, all of which are concerned in whole 
or in part with the earliest utterances of infancy. Many of them con- 
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tinue up to the later stages of true language, but the present summary 
will follow them only to the stage of the first word or the first sen- 
tence. The earliest reported study of this sort is that by Tiede- 
mann (40) which was done in Germany in 1787, and which has 
recently been translated into English by Murchison and Langer (40) 
who said that this study is “ usually regarded as the first attempt to 
make a series of scientific observations on the behavior of young 
children.” In speaking of his son at about four months of age, 
Tiedemann (40) says: “ He also commenced to exercise the tools 
of speech by all sorts of sounds, without being incited to do so; but 
he attempted no imitation as yet. . . . Apparently children practice 
for a long time before they can produce simple inarticulate sounds 
and easy articulations . . . and the speech-organs, just like the 
hands, must be prepared by long rehearsal for the production of 
sounds previously imagined or exampled.” This study, and the 
statements found in it are particularly interesting from the his- 
torical point of view, for many observations like the above have 
been reiterated innumerable times by more recent investigators. 
Taine (65), another early observer, also notes, “ There is the same 
spontaneous apprenticeship for cries as for movements.” At three 
and one-half months his daughter used only vowel sounds, and he 
adds, “ By degrees consonants were added to the vowels and the 
exclamations became more and more articulate. It all ended in a 
very distinct twittering.”” Prompted by these interesting observations 
reported by Taine (65), Darwin (9) published about this same time 
some of the records which he had kept in his diary of his son. In 
addition to these studies, the most complete and best known include 
those by Bateman (3), Fenton (16), Mrs. Hall (23), Major (38), 
Moore (41), Preyer (46), and Shinn (52 and 53). 

The birth-cry, as well as all the earliest cries of infants, have been 
variously interpreted. It seems to have lost its strong emotional con- 
notation of joy or of “ wrath” at entrance into the world, until now 
it is considered by most writers a mere reflex gasp. The 
Blantons (5) say, “ The birth-cry is a reflex activity, the object of 
which is, apparently, to supply the blood with fresh oxygen. The cry 
is more or less incidental, as it is the result of the air being pulled 
rapidly over the vocal bands (or cords) causing them to vibrate.” 
Major (38) also speaks of the first stage of language as “ reflexive 
crying” and he insists that this cry has no intellectual or emotional 
significance. He points out that such cries “ are produced as well by 


« 














THE VOCALIZATIONS OF INFANTS 629 


a child without a cerebrum as by a child with one. . . . What one 
means then,” he says, “ by saying that language has its beginnings in 
these reflexive cries is that much of the physical apparatus which is 
used in later speech activities is involved in the early reflexive cries.” 

There have been various reasons given for the cries of early 
infancy and many interpretations have been given to them. Champ- 
neys (8) says: “ The child appeared to cry at first for three reasons: 
(1) from a feeling of loneliness or fright on awakening from sleep, 

(2) from hunger, (3) from pain.” The cries seemed to be 
ali different in character. Dearborn (10) reports that “on the seven- 
teenth day crying was differentiated according to cause.” Darwin (9) 
also reports, “ The noise of crying or rather of squalling, . . . 1s 
of course uttered in an instinctive manner, but seems to show that 
there is suffering. After a time the sound differs according to the 
cause, such as hunger or pain.” The more recent literature contains 
statements denying any such meaning in the early cries. For example, 
Fenton (16) says, “ During this early period sounds are reflex in 
character; when the vocal muscles chance to contract, sounds arise, 
but they are uttered without intent, and are not to be thought of as 
indicating particular meanings. Variations in sound are more often 
indicative of differences in intensity than anything else. The greater 
tension of muscles under stress of excitement flattens the sound and 
makes it more shrill in extreme hunger or pain.” 

Two studies which were concerned with groups of infants tend to 

contradict the earlier interpretations of the first cries, and to sub- 
stantiate the latter point of view. The first of these is an observa- 
tional study of twenty-five infants during the first thirty days of life, 
by Mrs. Blanton (4) who says of the birth-cry, “It differed in no 
way in timbre, pitch, etc., from other cries of the first few days. The 
birth-cries of different infants were not alike, ranging from simple 
a (as in at) tow (asin cut).” And again she states, “ In the subjects 
with which I worked I did not find the cries of hunger, to noxious 
stimuli, to fatigue, etc., uniform. There were differences of vowels 
and consonants, of timbre and degree, but no one was used as 
response to one set of circumstances that was not at the same time 
used toothers. . . . The cry of colic was the one exception. 
The ‘hunger cry’ has generally a well marked rhythm.” In another 
reference (5) she says, “ During the first months of life, the cries of 
the infant are in response to hunger and pain and cold, and differ 
from each other only in intensity.” 
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Another study on a group of ‘infants is the second part of an 
experiment on the Differentiation of Emotional Responses in Infants 
by Sherman (51). It is concerned with “the ability of observers to 
judge the emotional characteristics of the crying of infants.” The 
results indicate that “there was very little success in judging the 
emotional accompaniment of the cry when the stimuli were not 
known. When the stimuli were known to the observers, they named 
the emotions which were usually expected to result from such 
stimuli.” This result is very interesting because of the light it 
throws on the previous studies which have given all the various inter- 
pretations of these early cries. It must be remembered that the 
observers in these early studies always knew the stimuli for the cries, 
and hence were unduly influenced in their interpretations by the 
knowledge of the situation, rather than by any peculiar characteristic 
of the cries. 

Sounds Reported in the First Months: According to Preyer (48) 
“the order in which the separate sounds independently appear varies 
greatly with different children.” He includes a table which shows 
the different vowel and consonant sounds produced by his own child 
during the first twenty-seven months. He also says, “ Observations 
have shown that by far the greater majority of the sounds which a 
child uses after it has learned to talk, and many made in addition to 
these, are rightly formed by him within the first eight months of his 
existence. . . . The plasticity of the youthful organs of speech 
renders this feat easy; and no child has been observed to proceed 
consistently in accordance with the principle of least effort.” 
Egger (13) reports that at five weeks the mouth and tongue were 
used to modify the cry. According to Perez (44) De la Calle reports 
a preference for the vowel a during the first three months, that at 
four and one-half months the first explosive articulation was added 
to the vowel, and that at five months there was articulation during 
expiration. Taine (65) says that at three and one-half months 
vowels only were present, and that by degrees the consonants were 
added. Fenton (16) states “there is . . . great richness and 
variety in the babble as a whole. Usually it contains a far wider 


range of separate sounds than the child will have use for in later life. 


Among my baby’s first sounds were a number of gutturals not used 
in English at all, among them the German ch, and a harsh throaty gh. 
The German sound of o and the French eu occurred frequently, and a 
considerable number of slurred vowel sounds which I could not set 
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down at all in our alphabet. Together with these occurred in many 
different combinations nearly all the sounds used in English, though 
put together often in combinations which we never use, such as dzhi, 
dth, ngya. The sounds of f and wv I did not catch at all during the 
first year, nor cu, though the k and w sounds of which it is composed 
were common.” This is one of the better of the many similar 
accounts of the sounds of early infancy which are found in the 
biographical studies. The earlier ones are well summarized by 
Tracy (67), and on the basis of the many reports which he studied he 
says: “ The next step is taken when these cries and babblings assume 
an articulate character. The alphabetic sounds begin to be heard. 
Of these, the vowels usually precede the consonants; and of the 
vowels, a with its various shadings is generally the first to appear.” 
After describing the acquisition of sounds by different children for 
whom this period has been reported he says: ‘“ Long before the sixth 
month, the primary vowels are combined with one another 

and with consonants, to produce the first syllabic utterances. 

In a great many of the cases under consideration, the first consonants 
to make their appearance are the labials, b, p, m, and these are almost 
always initial at first, and not final. . . . The labials are not 
always, however, the first consonantal sounds uttered. Sometimes 
the gutturals (g or k) precede them; and the two consonants which 
are usually the last to appear (viz., 7 and /) are used by some children 
quite early.” Pollock (45) says that “in some cases nearly all 
syllables have been correctly pronounced during the first half-year ; 
while in others progress is much slower, very few syllables being 
mastered before the ninth month.” Gesell (19) presents the results 
of a complete twenty-four-hour record of the vocal activities of a 
six-months-old child. He says that it was calculated that 3 per cent 


of the waking time of the child was expended definitely in some 


form of speech or language activity. At nine months this same child 
expended 6.66 per cent of its waking time in such activity. He gives 
the frequency of the various sounds used by this one child during 
one day at six months of age. “ There were 104 separate moments of 
vocalization during the day, carrying in complexity from one letter 
sounds to 32 repeated syllables; 75 sounds and combinations of 
sounds were used.” 

Thus it seems that there is great individual variation in the 
make-up of this babbling, and there are divergent opinions as to its 
content, no doubt due to the fact that different writers observed dif- 
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ferent children at different stages. Of the more recent studies, the 
best is Blanton’s (4) in which are listed all the sounds made by 
twenty-five infants in the first thirty days. Among the consonants 
are m as in ma (at), m as in nga (nat), g as in gah, h as in ha, was 
in wah, r as in rah, r as in burr, and yas in yah. The vowels reported 
by her are o as in owl, e as in feel, 00 as in pool, a as in an, and a as 
in father, though the last is rarely heard. Mrs. Hall (23) reports 
lists of the sounds used by her son at various stages, in the order of 
their appearance during a day’s observation. None of these lists 
were made, however, before the child was a year old. Holmes (26) 
gives a recent account of his child’s speech in which the International 
Phonetic Alphabet was used in recording the sounds used. 

Imitative Stage: After the infant has acquired quite a wide 
variety of sounds in his repertoire most writers report a tendency to 
imitation occurring during the second six months of life. Among 
those reporting this imitative stage is Champneys (8) who states that 
“ from nine months the child distinctly imitated the intonation of the 
voice when any word or sentence was repeated in the same way 
several times,” Grant (21) says of his child, “ It is difficult to say at 
what age E. began to imitate, but not until she had made sounds and 
movements similar to those imitated.” Mrs. Hall (23) recorded on 
the 221st day, “ very early in the imitative stage the lip movements 
accompanying such words as mamma, papa, and bye-bye were 
repeated,” and on the 223rd day, “in response te a lady’s farewell he 
imitated both the gesture and the word.” Taine (65) says in speak- 
ing of this stage in his daughter, that when two sounds which she had 
discovered by herself were repeated to her several times, “ she 
listened attentively and then came to make them immediately she 


heard them. . . . In short, example and education were only of 
use in calling her attention to the sounds that she had already found 
out for herself . . . but all initiative belongs to her.” 


Practically all writers on the subject of child language emphasize 
the tremendous importance of something called imitation in learning 
to talk. The facts that the deaf child does not talk, and that the 
normal child learns the language which he hears spoken by those 
about him regardless of his parentage or the country of his nativity, 
all bear strong witness to the role of imitation in language learning. 
A clear distinction has to be drawn, however, between exact mimetic 
imitation, and mere imitative attempts at reproduction of sound, 
imperfect as they may be. Some writers hold that the first type of 
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imitation is what is found in the young child who is learning to talk, 
but the majority seem to consider this exact reproduction very rare, 
and to agree with the opinion of Taine (65) quoted above, that the 
child imitates only the sounds which have already occurred in its 
spontaneous utterances, and that no purely new sounds are added by 
this process of imitation. 

Language Comprehension: The biographical literature under 
consideration is full of anecdotal accounts as evidence that the chil- 
dren understood what was said to them, and also as evidence of early 
associations formed by young infants between certain words spoken 
by others, and certain objects or situations. In many of these state- 
ments the unreliability of the parents’ report undoubtedly enters in 
to a marked degree, and hence very little scientific value attaches to 
such accounts. Some of them have been given extremely doubtful 
interpretations, many of them are reports of single events, which may 
have been chance occurrences, and in which the infant could not be 
induced to repeat the act. Some, on the other hand, have been 
reported by reliable observers, and probably have not been inter- 
preted too optimistically. One of the best known of these incidents 
is reported by Sigismund (54) who showed his child a stuffed wood- 
cock and said, “ bird,” whereupon the child looked at a little stuffed 
owl in another part of the room. Darwin (9) reports that his son 
understood words, gestures and sentences long before they were used 
by him. In many of the reports of children understanding language, 
the possibility of gestures accompanying the words is not eliminated. 
Humphreys (27) says that at eight months of age his child knew by 
name everyone in the house. Drummond (12) reports that at fifteen 
months his daughter obeyed simple commands, and Mrs. Hall (23) 
states that on the 150th day her son looked in the mirror when the 
word “baby” was spoken to him. Thus, it is evident that while 
these incidents are frequent in the biographical accounts of child 
development, they vary so much from one child to another, not only 
in the circumstances surrounding them, but also in the ages of the 
children at the time of their occurrence, and the observations of the 
parents are so scanty, and their interpretations so subjective, that 
this part of the literature contributes practically nothing to our body 
of scientific knowledge about the young child. 

First Words: Nearly all writers on the subject of child language 
point out the fact that the first words uttered usually consist of 
reduplicated monosyllables. Perez (44) says that in the language of 
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children the roots or first attempts are monosyllabic sounds. “ They 
more easily pronounce reduplicated monosyllables. For a long time 
they rebel against real dissyllables and still longer against polysyl- 
lables.” Miss Shinn (52), in her Biography of a Baby, and also 
Preyer (48) give descriptions of this type of verbal response. Mrs. 
Hall (23) states that the first six words articulated by her son were 
words in which the syllable was doubled as in bye-bye. Most writers 
who mention this peculiarity of the first words point out the ease 
with which favorite syllables when doubled come to designate familiar 
persons and objects and hence we have the familiar appellations of 
babyhood, mamma, papa, dadda, and bebe. Kroeber (29) in report- 
ing the speech of a Zuni child says that by his second birthday he 
“was drifting away from his early leaning to make every word con- 
sist of two identical but separate syllables.” In concluding his study 
of the appearance of the first word, Bateman (3) states that the first 
words are usually nouns and interjections. 

Among other studies which have been done with groups of young 
infants is the vocabulary study by Smith (57), based on 273 children, 
ranging from eight months to six years of age. Thirteen of these 
children were eight months of age, and none of them had begun to 
talk at that time. Seventeen of them at ten months of age had an 


average vocabulary of one word, and fifty-two at one year of age had 
an average vocabulary of three words. Hetzer and Reindorf (24) 


studied the language development of a large number of infants from 
different social classes. The children ranged in age from nine to 
thirty months, and records were kept for 103 half-day periods. 
Where the cries were purely instinctive no difference was found 
between the upper and lower classes. In all other verbal activities 
those of the laboring classes lagged definitely behind. 

The earliest reactions to the sound of the human voice have been 
studied by Hetzer and Tudor-Hart (25), who observed 126 children 
ranging in age from three days to five months. 

McCarthy (35) found that in her group of twenty children 
eighteen months of age, only 26 per cent of their responses were 
comprehensible, the boys having only 14 per cent comprehensible 
and the giris 38 per cent. The mean length of response for this 
group was 1.2 words. A clear superiority of the upper occupational 
groups was found. 

Language in Intelligence Testing at Early Ages: In view of the 
foregoing discussion and in view of the important réle which lan- 
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guage plays in measurements of intelligence in older children, it 
might be of interest here to consider the réle of language in the few 
attempts that have been made to devise intelligence tests for the 
infant levels. Kuhlmann (30) was the first to attempt to measure 
intelligence at these early ages. The three- and six-months tests do 
not involve language at all, but at twelve months, the examiner is to 
note the spontaneous vocalizations of the child, their character, and 
the number of syllables that are combined. The test is “ passed if 
there is satisfactory evidence that the child frequently combines two 
or three syllables (these may be reduplicated monosyllables), or 
words spoken to it, with some success.” The speech test is passed 
at eighteen months “if the child unmistakably uses some words or 
understands a question without gesture.” These tests, it must be 
admitted, are very subjective, especially so since the evidence of the 
mother or nurse is allowed. Also the Kuhlmann test at these early 
ages was standardized on a very few cases, and subsequent use of 
the scale has indicated that it is rather unsatisfactory. 

Gesell (19) next took up this difficult problem of intelligence 
testing at the infant level. He uses language tests much more in his 
scale, and he divides them into three parts. The first group consists 
of tests of spontaneous vocalizations, the second of tests of language 
comprehension, and the third of language reproduction. There are 
nine items in these groups, each of which receives a number and 
letter score according to Gesell’s norms. The standardization group 
used in this test was much better than that used by Kuhlmann (30) 
but the scoring system is less satisfactory, because each item is scored 
separately on a sort of sliding scale depending on the age of the child, 
and the quality of his performance. 

The Linfert and Hierholzer (34) scale for measuring the mental 
development of infants contains three articulation tests in Series I, 
which is used for children from one to five months of age, and there 
are seven tests of language and language comprehension in Series II, 
for children from six to twelve months. These tests have norms 
based on 300 infants with fifty at each age level, and the percentages 


of success with each test item at each age are given, so that the 
developmental significance of the language tests can be determined. 
Of the articulation tests, those of eh and ooh show the best develop- 
mental trends, the former appearing first. In Series II, saying bye- 
bye, and saying more than one word give the best curves in relation 
to age in the range studied in the experiment. 
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From the appearance of these language tests and their relative 
importance in the different series, it will be seen that considerable 
emphasis is laid on the very earliest beginnings of language in all the 
work that has been done in the intelligence testing of infants. From 
the norms of these tests it is possible to glean some information as 
to the development of these different abilities, and their relative 
importance in the developmental process. 

It may be said in conclusion that while the vocalizations of infants 
have long held the attention of writers, and publications on the sub- 
ject have been quite numerous in the last century, information on the 
topic is still very scanty, and in a vague and hazy state. In general 
the last few years have been marked by a decided falling off in the 
biographical reports, and the increased appearance of studies on 
groups of children under controlled conditions. And even in these 
studies, the vocalizations of infants are usually incidental to studies 
of larger scope. The Twenty-eighth Yearbook of the National 
Society for the Study of Education points out: “ The uncontrolled 
observations of a single child which filled the earlier literature on 
language development are yielding to the influence of the test, experi- 
mental, and clinical methods. . . . Our knowledge of language 
ability needs supplementing in every direction. More information is 
needed on sound production and intonation of young children, par- 
ticularly of infants.” And in conclusion it states: “To answer 
many of these questions, new techniques should be devised and the 
techniques already available be applied in new ways.” 


Part II. Metruops or RECORDING 


Psychologically the first word is quite an advanced stage in the 
linguistic development of the child, and the true beginnings of lan- 
guage, or perhaps, the necessary precursors of language, have long 
been going on in the early babblings of the infant. All the cries and 
various vocalizations of the infant which are preliminary to the com- 
plexities of language proper include many sounds for which we have 
no adequate written symbols, and hence some satisfactory method of 
recording them must be found before they can be studied scientifically. 

The problem is of special interest, not only because of the light it 
would throw upon the origin of language, but also because of its 
relation to the whole problem of learning. There are two opposing 
views held as to the nature of the acquisition of language by infants. 
The first point of view, which is in accordance with what is known 
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about learning in most other situations, maintains that language 
learning occurs very gradually, the complex being built up from the 
simple. However, the facts that there are so many sounds made by 
infants which do not appear in any single language, and that any 
child, regardless of his parentage, learns the language which he hears 
spoken by those about him tend to give some support to the second 
theory, which holds that the child makes a very wide variety of 
sounds in his daily babblings, and that his repertoire includes many 
sounds which drop out later. 

A scientific study of this problem, involving an accurate record 
of such sounds so that any sound could be identified when it 
appeared again, should throw light on many scientific problems. 

Many investigators have indicated interest in this topic, and a 
scientific study of it is likely to be undertaken soon. The experi- 
menter is immediately confronted, however, with a number of diff- 
culties of methodology, which are described here in order to facilitate 
the work of those who may undertake the problem in the future. 

Obviously, it is quite impossible to take down the sounds as they 
are made by the infant, in writing, in shorthand, or in a phonetic 
system. They occur too spontaneously, and too rapidly; they have 
no meaning to the experimenter, there is no conventional form for 
them, which can be abbreviated, and probably most serious of all is 
the subjective factor of the experimenter’s error of listening. Even 
if we had symbols for the variety of sounds, they would have no 
meaning to the experimenter if he had never experienced the sounds 
which they represented. 

There are two main types of permanent record which could be 
used in a scientific study of this sort. The first is the graphic type 
of representation, involving a wave tracing on a rotating cylinder 
representing the physical equivalents of the sound waves. The 
second is an audible record, such as the dictaphone or phonograph 
records of sound, involving the reproduction of sound from tracings 
in a wax or other type of record. In view of the serious limitations 
and subjective factors which enter into the use of the latter type of 
record, the first type would be much more desirable, if feasible. 

The next problem which confronts the investigator is a survey 
of the available devices which give this type of record, and a con- 
sideration of the relative adequacy of the various instruments for 
the purposes of the experiment at hand. One of the earliest methods 
of securing a visible record of the sound waves produced during 
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speech was that of the manometric flame, invented by Koenig in 
1862. In this device, the flame of a burning gas jet vibrates in 
response to the variations in pressure in a sound wave. Various 
methods of photographing the vibrating flame have been developed 
by many different workers; but, according to Brown (69), these 
photographs were rather unsatisfactory, because the flame has a very 
complicated manner of vibrating, particularly at the tip, and this 
method showed only the vertical movements of the flame. Richard- 
son (84) points out, with regard to this technique, that “ owing to 
its inconstancy the instrument is unsuited to absolute measurements 
of the pressure amplitude.” 

Another early device which led to further inventions along this 
line was the phonautograph invented by M. Leon Scott in 1859, 
which was the first instrument to make use of the vibrating 
diaphragm, discovered by Chaldin, for recording sound waves. This 
device records the sound waves directly, and consists of a membrane 
stretched across the focus of a parabolic sound reflector. The move- 
ments of the membraneous diaphragm are recorded by means of a 
lever, bent at right angles, and having one end resting on the mem- 
brane, and the other carrying a stylus, which traces the wave form 
on smoked paper, mounted on a hand driven cylinder. According to 
Seymour (91), the waves varied with the pitch and intensity of the 
sound, but were invariably constant for the same sounds. This 
machine, in its original form, was limited in its application, and use- 
fulness, and was indeed open to many criticisms. However, as 
Scripture (88) says: this apparatus “is the prototype of the later 
machines that make speech records by registering *\e vibrations of 
a diaphragm on a moving surface by means of a lever.” 

This type of apparatus underwent numerous modifications, most 
of which were minor in character, the principle remaining the same. 
The Marey tambour was adapted to use with kymographs by many 
investigators. Some of the most thorough researches with apparatus 
of this sort were carried on by Abbe Rousselet (85), who has 
described his various investigations in two volumes called Principes 
de phonetique experimentale. He made records of the air vibrations 
issuing from the mouth during speech, and he studied in a similar 
manner the air vibrations from the nostrils by the use of nasal 
olives. He gives elaborate descriptions of the many devices which 
he used for detecting the movements of the tongue, the lips, the 
larynx, and nearly all the organs of speech. His studies also included 
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the use of a pneumograph, and of an explorer which he called an 
artificial palate. The system of levers which he used enlarged move- 
ments of the stylus, which registered the vibrations on smoked paper 
mounted on a drum which was rotated at a regular speed by a motor 
and not by hand as in the phonautograph. Scripture (88) says that 
this method registers the amount of breath issuing from the mouth, 
but, that it tells nothing of how the changes were produced by the 
speech organs. More recent investigations with apparatus of this 
sort have been carried on by D. Jones (74), who presents simul- 
taneous curves for the mouth, nose, and larynx. 

The phonograph, of which there have been so many modifications, 
as well as the various types of dictaphones, make use of the same 
principle of recording as was noted in the phonautograph. In these 
devices, however, the original record is very minute, and the repro- 
duction of the original sound, as an audible record, is the final result. 

Another method of securing a graphic record of sound waves is 
one which, like those just discussed, involves the use of the vibrating 
diaphragm but, in addition, involves the use of light. One of the best 
devices of this type is the phonodeik invented by D. C. Miller (79) 
in 1909. This instrument gives photographic records of the sound 
waves with no way of obtaining an audible reproduction. It consists 
of a diaphragm so construcetd that its free period can be calculated 
exactly. This diaphragm is mounted on the smaller end of a horn, 
designed to produce the least possible distortion. Attached to the 
center of the diaphragm is a fine fiber or a platinum wire which, after 
passing around a small spindle mounted in almost frictionless 
jeweled bearings, is fastened to a delicate spring. On the free end 
of the spindle is mounted a minute mirror, which reflects a fine beam 
of light shining through a pinhole, onto a moving photographic film. 
This instrument is so delicate that it responds to 10,000 complete 
vibrations per second. It is possible to regulate the speed of the film 
over a range of from one to fifty feet per second. According to 
Richardson (84), the spot of light tracing a record of the sound 
waves magnifies the motion of the diaphragm 2,500 times, and gives 
a record 2% inches wide. Time flashes are kept by recording the 
vibrations from a tuning fork. However, the diaphragm, and 
especially the horn, have their own natural periods of vibration 
which it was found impossible to eliminate. Miller (12) therefore 
calibrated the instrument with tones of constant loudness, over the 
whole range of frequency, so that it is possible to make accurate 
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corrections for the distortion thus introduced. Richardson (84) 
says, “ Probably the phonodeik is the most accurate and elaborately 
developed sound-recorder of this class.” 

This description of the apparatus seems rather promising for the 
purposes of the investigation under discussion, but in Miller’s (80) 
description of his work with it, a number of difficulties are revealed 
which make it entirely useless for this purpose. In the first place, he 
has been able to get satisfactory records of all the vowel, but of only 
one or two of the consonant sounds. The acquisition of consonantal 
sounds by the infant should be one of the chief concerns of the 
experimenter in the proposed investigation. Secondly, he tells us 
that in the recording of vowel sounds it is possible to obtain distinc- 
tive curves for the different vowels, when they are all uttered in the 
same pitch. He says, however, that since the pitch region of the 
maximum emission of energy for a certain vowel is fixed, and is 
independent of the pitch of the fundamental, it follows that the 
different vowels cannot be represented by characteristic wave forms, 
and that wave form depends on pitch of intonation as well as on the 
vowel. He gives sample oscillograms which indicate that two dis- 
similar vowels give similar curves when spoken in different pitches, 
and likewise, the same vowel spoken at different pitches gives 
different types of curves. This type of record has possibilities for 
some kinds of work, particularly for work with adults when the 
vowel spoken is known, and the subject can be instructed in the 
manner of utterance. Such limitations in the method, however, make 
this device entirely useless for work with infants. 

Another device which employs a beam of light for the recording 
of sound, and which also gives only a graphic record without audible 
reproduction, is the oscillograph. The instrument was first devised 
by Blondel in 1893, but the practical application of the idea was 
carried out by Duddell. According to Ramsay’s (15) definition, an 
oscillograph is “a moving coil galvanometer, the deflection of which 
at any instant is practically proportional to the current flowing 
through it at that instant, in spite of the fact that the current may be 
varying very rapidly in strength and direction.” Miller (80) says 
that the waves received by the oscillograph set a minute mirror into 
corresponding vibrations, which may be recorded photographically. 
Gavey (74) pointed out the remarkable superiority of the oscillo- 
graphic records over the old phonautograph records, especially in the 
sharpness and detail of the curves. The older type of oscillograph 
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is a very large and cumbersome piece of apparatus which requires 
very skilled operation. This instrument is so accurate, and has such 
wide applications, not only as a phonoscope, but also in the fields of 
electrical engineering, physiology, and medicine, that it has been 
worked on a great deal in an attempt to make it portable, and less 
complex in operation. This end has been achieved by the Westing- 
house company in the portable “Osiso” which weighs less than 
one-tenth as much as the older oscillographs, is much more compact, 
and is extremely easy to operate. One of the most intensive studies 
of speech sounds is that of Crandall (71) who used the older type of 
oscillograph in conjunction with a condenser transmitter and a seven- 
stage amplifier. He obtained characteristic curves for the various 
vowel sounds and also for a few of the consonants when they were 
carefully spoken into the instrument. He gives sample records which 
give some idea of their detail, and of the unwieldy length which such 
records would attain even if they could be used for the investigation 
of infant vocalizations. It is also evident from scrutiny of these 
curves, how difficult it would be to identify sounds from the curves 
alone. 

One of the difficulties met with in devices of this sort is that they 
seldom cover a wide enough frequency range to include all the sounds 
of speech with equal accuracy. These devices all depend on the 
amount of energy carried by the sounds of speech, and since this is 
very small, very minute measurements are necessary. The vowel 
sounds carry by far the largest percentage of the total amount of 
energy in speech sounds, they are the sounds which are prolonged, 
and hence are those which constitute the major portion in any 
graphic record. Yet it is the consonants by which we distinguish 
words, and since these sounds carry so little energy, and are so short 
in duration, they are hardly discernible in the graphic records. The 
oscillations of the beam of light are so fine and so rapid that when 
a permanent photographic record is desired, it is necessary to have 
the film run at a very high speed in order not to obscure the details 
of the waves. The optimum speed is about 40 feet per second so 
that even with the long-film attachment only short sentences can be 
recorded. Such a method obviously is not suited to large scale studies 
of language, for it is practical to study only a few isolated sounds, 
or at most only small groups of sounds in this way. The number 
of sounds recorded accurately would be limited to the vowels, and 
while those who have worked with oscillograph records say that each 
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vowel has a characteristic curve, this is true only for the pure vowels. 


Certainly, in working with infants, there would be many sounds 


which would be mixed vowels which it would 
identify from the graphic record. No doubt, 


be most difficult to 
the same difficulty 


would also be encountered in this type of record as was mentioned 
in connection with Miller’s (80) phonodeik; namely, that variations 
in pitch would change the form of the curve, so that the sounds could 


not be identified merely from the curves. 


The most serious criticism of all of these 


instruments which 


involve the use of vibrating diaphragms and mechanical connection 


with styluses, etc., have been well summarized by Liddell (77). He 


points out that the mechanical energy in a sound 


wave is very slight 


when it is compared with that required to produce an appreciable 


movement in a solid mass of matter, however small. To measure it 


in terms of the movements of solid bodies requires that these bodies 


should be in a very delicate equilibrium, capable of being restored in 


intervals less than those between the successive impacts of the sound 


waves. Nearly all of the earlier sound measurements were subject 


to certain errors due to inertia of some parts 


of the instruments. 


The first of these is the inertia of the levers, styluses, etc., which, as 


noted above, were really intrinsic parts of most of the devices 


described above. In the second place, Liddell (9) says that the 


system of solid bodies has a free period of its own. The character 


istics of the diaphragm, the material it is mad 


e of, the frame or 


mounting used, and many other factors determine its responses to 


the various frequencies. The natural period of 


the diaphragm will 


tend to overemphasize certain frequencies and underemphasize 


others, because the diaphragm will not respond eq 


ually over the whole 


range involved in speech sounds. Efforts are now being made to 
have diaphragms whose natural periods are not within the range 


being studied. This peculiarity which is inherent in most of the 


devices is known as frequency distortion. According to Wente (92), 


“The electrical method of recording 


has been developed 


primarily so that a diaphragm giving a uniform response may be 


used and at the same time a record of sufficient amplitude may be 


obtained.” Another source of error found in the earlier types of 


instruments is also brought out by Liddell (77). 
volume of confined air, when brought in contact 


He says that any 
with vibrating free 


air, may have a free period of its own. This is likely to occur when 


a horn is used for amplification as in the phonographs and in the 














THE VOCALIZATIONS OF INFANTS 643 


phonodeik. Mechanical devices have an added disadvantage in that 
they develop frictional contacts which produce high frequency vibra- 
tions, and thus introduce additional error. While most of the energy 
of speech which is carried by the vowel sounds is below 1,000 vibra- 
tions, the consonants, which are the sounds which usually determine 
the interpretation of words, are almost all in the higher frequency 
ranges. Most of the oscillographs now in use, respond evenly over a 
frequency range up to 5,000 vibrations per second, but most authors 
agree that it would be desirable to extend this range up to 10,000 
vibrations or higher, so that there would be no distortion of the 
consonant sounds in the higher frequency ranges. It will be seen 
that one or more of these criticisms applies to all of the instruments 
so far described. Miller (80) says that in the phonautograph, not 
only are the records small in size, but the essential characteristics are 
distorted or obliterated by friction and by the momentum of the 
stylus. The same thing holds true of all the machines of the kymo- 
graph type. In the systems such as the phonograph which involve 
the reproduction of sounds, there is the added distortion due to the 
surface noise of the tracer following the record, and in this type of 
apparatus there is not only the distortion of the recorder, but also 
that of the reproducing system. The oscillograph is the only type 
of device in which most of these difficulties have been overcome. 

Thus it seems that the investigator finds none of the graphic 
methods of recording suited to this problem of infant language. The 
second method which suggests itself is that of the audible record, 
which can be reproduced again and again for repeated observation by 
a number of judges. The first problem, in an approach such as this, 
is that of securing an accurate record of the sounds made. Secondly, 
there is the problem of accurate reproduction. The next two sources 
of error are not mechanical ones, but are due to the personal equation 
of the experimenter; namely, the accuracy with which he hears the 
record, and the accuracy with which he represents symbolically the 
sounds which he hears. These four aspects of the problem suggest 
many pitfalls of this method of approach, which upon further inspec- 
tion, prove much more serious than they appear at first sight. 

First of all, it should be considered, what instruments are avail 
able for accurate audible records of speech sounds. The best known, 
of course, is the phonograph, the limitations of which for the prob- 
lem under discussion have already been pointed out. The dictaphone 
type of instrument has practically all the same limitations as have 
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been mentioned in connection with phonographs and similar devices. 
It has the additional disadvantage that the records deteriorate after 
each repetition because, in order to permit shaving and use of the 
same cylinder a number of times, the records are made in very soft 
wax. The reproduction is less and less clear each time, and after 
four or five tracings it is very badly distorted. 

Another type of instrument which gives an audible record only, 
without a graphic record first, is the telegraphone invented by Poulsen 
of Copenhagen. In this device, the sounds are recorded by means of 
inducing variations of magnetism in a fine steel wire, or on a smooth 
steel disc, which correspond accurately to the vibrations in the 
diaphragm of a telephone circuit. Records so made can be preserved 
as long as desired, and can be played over as many times as necessary 
without undergoing any depreciation in quality or clearness. This 
device also has the advantage of giving a record which is continuous 
for thirty minutes. Records may be erased by demagnetization, and 
the same record wire used indefinitely. This apparatus, however, 
requires the use of some sort of microphone, at the receiving end, and 
also of an amplifier, or loud-speaker at the output, so that there are 
two sources of distortion introduced. Every microphone and every 
amplifier has a free period of its own, and usually these frequencies 
are well within the range of the speech sounds. The carbon granules 
in the microphone of the telegraphone are likely to settle, so that its 
efficiency varies greatly from time to time. Ear-phones used with 
the telegraphone give only a very faint record, so that an amplifying 
device is quite essential. It is well known how greatly amplifiers 
differ in the quality of reproduction, and none of them is really 
satisfactory. 

Assuming, however, that corrections could be made for the dis- 
tortion so introduced, how satisfactory would such a device be for the 
problem of studying the vocalizations of infants? In the first place, 
it is essential to keep in mind the fact that the material with which 
this experiment deals is meaningless to the experimenter, and there 
is no context to guide him in a correct understanding of it. The 
question is, how accurately is it possible to hear single sounds which 
are reproduced with a device of this sort? Fletcher (73) performed 
an experiment, the results of which partially answer the question at 
hand. He used a condenser transmitter which is the most perfect 
apparatus yet devised for the reproduction of sound in a telephone 
circuit. A series of nonsense syllables, planned so that each type of 
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sound appeared an equal number of times, was spoken into the receiv- 
ing end of the apparatus, and several judges wrote down, according 
to a very simple phonetic system, what each syllable sounded like to 
them. It must be remembered also that in this experiment only the 
pure vowel and consonant sounds were used. There were none of 
the more difficult mixed or muted vowels. Only those which are 
usually indicated in the vowel triangle were represented in the series. 
The results indicated that only 83.4 per cent of the vowels, and 65.8 
per cent of the consonants were heard correctly. If this is the 
greatest accuracy that can be obtained, using the most perfect device 
known, and comparatively simple material, it hardly seems as if with 
the use of a much poorer instrument, and much more complex and 
varied material, anything of scientific value could be derived. 
Before dismissing this aspect of the problem, it might be well to 
mention here still another serious difficulty which is inherent in any 
method involving the use of an auditory record. It is one matter to 
hear the sounds in the record correctly, but is a very different matter 
to represent these sounds accurately, and so that their meaning will 
be as constant from time to time, and from one person to another, 
as our system of writing. The available systems of phonetics are 
many and varied. The systems which are encountered most fre- 
quently in dictionaries and in glossaries are based on one language, 
and since the English language contains fewer single sounds than 
any other language, there are only about 36 to 40 sounds represented 
in most of the English systems. Even these systems are most con- 
fusing, for with only 26 letters in the alphabet, many of the letters 
have to appear in various modifications, with various diacritical 
marks, etc. In many of the latest advances in phonetics, diacritics 
have been most severely criticized, and the most recent changes have 
been in the direction of getting away from the use of diacritics 
entirely, and in the development of new symbols which have no other 
associations for most people. Another difficulty with most of these 
systems is that the symbols do not readily lend themselves to writing 
by hand, since many of them depend upon the printed forms. This 
difficulty might be overcome by the use of shorthand which is phonetic 
in its elements; but here again there is a different system of short- 
hand for each language. Shorthand is based on the words, and on 
the particular sound combinations which are found in any given 
language. In most cases the consonants only are represented, at 
least only enough is indicated so that the word can be identified, and 
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much of the reading of shorthand depends upon context. Shorthand 
is never regarded as a final, permanent record, as it would have to be 
in the experiment for which it is suggested; but it is always trans- 
lated into the longer form which it represents. In most cases, too, it 
is necessary to translate the shorthand as soon as possible after it is 
taken, as it is likely to get “cold.”” The distinctions between various 
sounds as represented in shorthand depend upon such slight vari- 
ations as the length of line, or the angle of a line, or the length of a 
curve, all of which are extremely variable from one writer to another, 
and even in the same writer from time to time. The reason such a 
system works in practical use with meaningful material, is because 
questionable or doubtful strokes can be interpreted correctly because 
of the context. The same principle is involved in the interpretation 
of shorthand, and even of longhand writing, as was noted above in 
connection with the interpretation of sounds heard. Meaningful con- 
text is needed as a guide in both instances. 

It has been mentioned above that these systems are based on par- 
ticular languages, and that each language is limited in the sounds 
which it includes. The young infant frequently uses sounds which 
do not appear in our language. He uses sounds resembling the 
German gutturals, the French nasal sounds, and the Parisian “ r,” 
which are more or less familiar to most English-speaking people, and 
which are quite easily recognizable. There are, however, many other 
sounds which are encountered in the infant’s repertoire and which 
must be accounted for in the phonetic system which is adopted. It 
seems, then, that the system best suited to the needs of the investiga- 
tion under consideration is the International Phonetic System. This 
system is indeed most complex, as it contains about 96 different 
symbols, each representing a different sound, and makes provision 
for innumerable modifications indicating slight changes of length, 
stress, pitch, nasality, breath, voice, etc. This system necessitates the 
use of odd and peculiar type, and is not readily adaptable to hand- 
writing. It is possible to secure an attachment for the Hammond 
typewriter which has most of the symbols of the International 
Phonetic Alphabet. This system seems as if it would meet the needs 
of the present problem in this respect, but many of the sounds which 
are represented in it are found only in such obscure language as 
Eskimo, Arabic, Hindu, Persian, etc., so that it is practically impos- 
sible for the English-speaking person to learn what sounds these 
symbols represent so as to be able to recognize them when they are 
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heard. Liddell (77) is very severe in his renunciation of all such 
phonetic systems. He contradicts their most fundamental assump- 
tions when he says: “It is usually assumed by phoneticians that 
speech sounds, especially vowel sounds are determined by the shape 
of the mouth cavities during utterance. It is a well known fact of 
physics that it is not the shape of the resonance chamber, but its 
volume, that is one of the fundamental factors in determining the 
quality of the resonating sound ; the other is the size of its openings.” 
The same speech sounds, he says, may be made in various ways. 

In addition to the graphic record and the audible record there is 
the combination of the two in the most recent development in the 
synchronized recording and reproducing of sound and scene as used 
in the talking moving picture. There are three kinds of records used 
in this type of work, which are well described by Wente (92) and 
other investigators of the Bell Laboratories. One involves the phono- 
graph type of recording, which has the disadvantages described above. 
The other two methods involve photographing the sound on the film 
by means of a photoelectric cell. The one produces a deposit of 
constant width but of varying density, while the other gives one of 
constant density but of varying width. These devices are as yet in 
the experimental stage, and no doubt many improvements will be 
made in them in the near future. Probably this type of technique will 
have to be used eventually in the solution of the problem under dis- 
cussion, for it has the decided advantage of synchronized audible and 
graphic records. The expense of the apparatus needed for this 
project, however, is at present prohibitive for the carrying on of such 
investigations by most research laboratories. 

Thus it seems that the difficulties attending the undertaking of 
this problem of the language of infancy are many and varied. It 
seems as if the method which employs only the auditory record will 
never be well suited to such a study. The graphic method, particu- 
larly with the use of the latest developments in oscillographs, seems 
promising, as does also the sound motion picture method, but there 
remain many problems to be solved by the electrical engineer, and 
many modifications for him to make in the apparatus before even 
these methods will be satisfactory for this project. 
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LIST OF AMERICAN PSYCHOLOGY LABORATORIES ' 


BY C. R. GARVEY 
University of Minnesota 


There have been several outlines of the development of laboratory 
psychology in the United States, notably by W. O. Krohn (15) on 
facilities in experimental psychology in 1890, E. B. Delabarre (11) 
on psychology laboratories in America in 1894, C. A. Ruckmick on 
history and status of psychology in the United States in 1912 (24) 
and on the development of laboratory equipment in 1926 (23), 
C. R. Griffith (13), and E. F. Buchner (4, 5, 6). 

Since there have been a large number of laboratories established 
since 1912 and since no comprehensive list of laboratories with dates 
of foundation, etc., is available, the writer has attempted to compile 
such a list by sending a questionnaire to a number of schools and 
institutions. The questionnaire was sent to every educational insti- 
tution of higher learning in America which is credited with 1,000 
students or more in the 1926 College Blue Book, and to smaller 
schools which were suspected of having a psychology laboratory. 
Thus some 200 copies were sent out. Replies were received from 
about 65 per cent. With few exceptions the questionnaire was sent 
to the secretary of the institution in question, since it was thought 
that the information asked for might be a matter of record. The 
letter was usually referred to someone in the psychology department, 
if any existed. It was impossible for the scientists to verify dates 
and amounts of appropriations in some cases because of the attitude 
of some educational institutions that the time of their clerical help 
should not be spent in looking up records for scientific purposes. 
This occurred in only a few instances, however, and the majority of 
the questionnaire blanks were carefully filled out and often additional 
information and copies of articles were sent. Some of the more 
prominent psychologists wrote personal letters of reply giving 
interesting data. 

The writer wishes to offer here a general apology for adding one 
more questionnaire study to the literature and to thank heartily all 


1 Acknowledgment is due especially to Dr. Beulah M. Morrison and to 
Dr. Miles A. Tinker. 
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those who assisted in supplying information. The form of the letter 
used is shown herewith: 





Dear SIR: 

In reviewing the history of experimental psychology in this 
country, I find that no accurate information is available concern- 
ing the actual development of the total laboratory system. For 
instance, the date of foundation of only a few of the laboratories 
is generally known. 

I am writing to a number of scientists and officials in the more 
prominent schools over the country, and trust that you will be 
able to give me some valuable data in answer to the following 
questions concerning your laboratory. Your efforts in obtaining 
and supplying this information will be sincerely appreciated. 
i et oa iss a6 ys bd bbc + ce en eiwkn bese. 
Date of first appropriation for psychology laboratory....... 
ne i ss los dascticee és tecccne 
Date laboratory was established ....................0005. 
Dates laboratory was revised or reorganized 
Name of man in charge of first laboratory ................ 
Date of first publication from laboratory (either by faculty 
i I eins 2 ie Chan 2 hd das o dualeitte wed © obi 
Nature of the article, or title 


NAWPS SNP 


oo 


SP ENCE UE AL be ekb iss ch nbA saa ce nondbugectes 
ee |. ceemaiebe tee ccsonenats 


Please sign 


In the following list, the laboratories are given in the order of 
foundation as nearly as possible. There are probably some errors 
both in the order and in the dates. The information is arranged: 
(a) date laboratory was started, (b) name of director of laboratory 
at that time, (c) amount of first appropriation or grant for laboratory 
and date, (d) date of first publication from the laboratory, (e) author. 
The information is taken mainly from the results of the questionnaire 
sent out by the writer, but is supplemented from other sources where 


possible. 


1. Harvard (a) 1874-6, enlarged in 1890 (b) William James 
(Hugo Miinsterberg 1892). 

2. Hopkins (a) 1883-4 (b) G. Stanley Hall. Closed in 1887 and 
re-opened by J. M. Baldwin in 1903. 
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. Pennsylvania (a) 1887 (adequate 1889) (b) J. McK. Cattell 
(e) J. McK. Cattell and George Fullerton. 

. Indiana (a) January 1888 (b) William L. Bryan (d) 1892 
(e) W. L. Bryan. 

. Wisconsin (a) September 1888 (b) Joseph Jastrow (c) $500, 
1888 (d) 1889 (e) Joseph Jastrow. 

. Clark University (a) 1889 (b) E. C. Sanford (d) 1891 

(e) Herbert Nichols. 

. McLean Asylum, Waverley, Mass., at Somerville till 1890. 
(a) 1889 (b) William Noyes, M.D. (d) 1892 (e) William 
Noyes. 

. Nebraska (a) September 1889 (b) H. K. Wolfe. 

. Michigan (a) 1890 (b) J. H. Tufts (d) 1894 (e) John Bigham. 
. Iowa (a) 1890 (b) G. T. W. Patrick (c) $175, June 1890 
(d) 1896 (e) G. T. Patrick and J. A. Gilbert. 

. Columbia (a) 1890 (b) J. McK. Cattell (d) 1893? (e) J. McK. 
Cattell. 

. Toronto (a) 1890 (b) J. M. Baldwin (d) 1893 (e) Dr. Tracy. 
. Cornell (a) 1891 (b) F. Angell (d) 1893 (e) H. C. Howe. 

. Wellesley (a) September 1891 (b) M. W. Calkins (d) 1892 
(e) M. W. Calkins. 

. Brown (a) April 1892 (b) E. B. Delabarre. 

. Illinois (a) 1892 (b) William O. Krohn (d) 1894 (e) William 
QO. Krohn. 

. Kansas (a) 1892 (b) Olin Templin (enlarged in 1916 by W. S. 
Hunter). 

. Catholic University (a) 1892 (b) E. A. Pace. 

. State Normal, Trenton, New Jersey (a) September 1892 
(b) Lillie A. Williams. 

. Yale (a) Fall 1892 (b) E. W. Scripture (d) Oct. 1, 1893 
(e) Charles B. Bliss. 

. Chicago (a) 1892-3 (b) Charles A. Strong (c) $500, 1892 
(d) 1896 (e) Angell, Moore and Jegi. 

. Princeton (a) 1893 (b) J. M. Baldwin (c) 4 rooms (d) 1896 
(e) J. M. Baldwin and W. J. Shaw. 

. Minnesota (a) 1893 (b) James R. Angell (c) $500, 1893 
(Expanded 1917 by plans of R. M. Yerkes) (d) 1900 (e) Har- 
low Gale. 

. Stanford (a) 1893 (b) Frank Angell (c) 1892. 

. Wesleyan (a) 1894 (b) Shaw (d) 1894 (e) A. C. Arm- 
strong Jr. and W. J. Shaw. 

. Amherst (a) 1894 (none at present) (b) Charles E. Gorman. 
. Denison University, Granville, Ohio (a) 1894 (b) C. L. Her- 
rick (d) 1894 (e) J. H. Massie. 

. University of City of New York (a) October 1894 (b) Charles 
B. Bliss. 

. Western Reserve University (a) 1894 (b) H. A. Aikins. 








31. 


32. 
33. 


38. 
39. 


41. 
42. 
43. 


45. 
46. 


47. 


49. 
50. 


52. 


53. 
54. 


55. 
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Smith (a) 1895 (b) William G. Smith (c) 1895 (d) ? 
(e) Arthur H. Pierce. 

Pennsylvania State (a) 1895-6 (b) Erwin W. Runkle 
(c) $1,000 for 2 years, 1895 (d) 1898, thesis, not published 
(e) Jonas Wagner. 

California (a) 1896 (b) G. M. Stratton. 

Ohio State (a) 1897 (b) Clark Wissler (revived 1908 by Thos. 
H. Haines) (c) about $500, 1908 (d) 1908 (e) T. H. Haines. 


. Bryn Mawr (a) 1898 (b) J. H. Leuba. 
35. 
36. 


Texas (a) 1898. 
Maine (a) 1900 (b) M. C. Fernald (c) $150, 1900 (d) 1909 
(e) Wallace Craig. 


. Missouri (a) 1900 (b) Max F. Meyer (c) $500, 1900 


(d) 1900 (e) M. F. Meyer. 

Wyoming (a) 1900 (b) June E. Downey (c) $50, about 1900 
(d) 1901 (e) June E. Downey. 

Oregon (a) 1900? (reopened 1912, E. S. Cnoklin) (b) J. B. 
Hawthorne (d) 1916 (e) K. M. Dallenback. 


. Facultad de Filosofia y Letras de Buenos Aires (a) 1900 


(b) Horacio G. Pifiero (d) 1915. 

University of Miami (a) 1900. 

Northwestern (a) 1900-1 (b) W. D. Scott. 

University of Washington (a) 1901 (b) F. W. Colegrove 
(enlarged by William Savery in 1903) (c) 1903 (d) 1912 
(e) Stevens and Ducasse. 

New York University (Washington Square Col.) (a) 1900 
(b) Chas. H. Judd. 

New York University (a) 1901 (b) Robert MacDougall. 
Cincinnati (a) 1901-3 (b) C. H. Judd (M. F. Washburn 1903) 
(c) $50?, 1905 (d) 1908 (e) Louis A. Levice and B. B. Breese. 
Indiana St. Normal (a) 1901 (b) F. M. Stalker (c) $100 about 
1900. 

Mt. Holyoke (a) February 1902 (b) Helen B. Thompson 
Woolley (c) $1,000 gift 1901 (d) November 1905 (e) Grace 
M. Fernald. 

Tennessee (a) 1902 (b) B. B. Breese. 

Utah (a) 1902 (b) Milton Bennion (c) about $250, 1902 
(e) George S. Snoddy. 


. Vassar (a) 1903 (b) M. F. Washburn (c) $1,000, 1903 


(d) 1905 (e) A. Heymond and H. A. Vortriede. 

sowdoin (a) 1904 (b) Charles T. Burnett (c) $500, gift 1904 
(d) 1906 (e) C. T. Burnett. 

University of Colorado (a) 1905 (b) M. F. Libby. 

Ohio University, Athens (a) September 1905 (b) Oscar Chris- 
man (d) 1905 (e) Chrisman ed. “ Paidologist.” 

Pomona College (a) 1905 (b) Arthur M. Smith (c) $1,000, 
1905 (d) 1906 (e) A. M. Smith. 

Drake (a) 1906? (c) $200, 1905. 
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57. Teachers College, Warrensburg, Mo. (a) 1907 (b) Cloyd N. 
McAllister (c) $150, 1907. 

58. Washington State (a) 1907 (b) A. A. Cleveland (c) $200, 
1907. 

59. Georgia (a) 1907 (b) L. R. Geissler (c) $100, 1907 (d) 1917 
(e) A. S. Edwards. 

60. Colorado Teachers (a) 1907? (b) W. G. Chambers (c) $200?. 

61. Hobart College (a) January 1908 (b) Foster Partridge 
Boswell. 

62. Pittsburgh (a) by 1908 (b) J. H. White( ?). 

62a. Psycho-Educational Laboratory and Clinic. 

63. Oklahoma (a) 1908, revived 1927, H. Woodrow (b) L. W. 
Cole (c) $2,000, 1908 (d) 1912-13 (e) Gerald S. Tebbe. 

64. George Washington (a) 1908 (b) W. C. Ruediger (c) $150 
donations, 1908 (d) November 1910 (e) S. I. Franz and W. C. 
Ruediger. 

65. Montana (a) 1906-12, 1909? (b) W. F. Book (c) about 1900 
(d) 1908 (e) W. F. Book, ed. Montana Pub. in Psych. 1908. 

66. Illinois St. Normal University (a) 1909 (b) H. A. Peterson 
(c) about $200, 1909 (d) 1912 (e) H. A. Peterson. 

67. Tufts Col. (a) 1910 (b) R. C. Givler (c) $1,000 about 1914 
(d) undergraduates only. 

68. McGill University, Montreal (a) 1910, (b) William D. Tait 
(c) interest on $5,000, 1909 (d) 1923 (e) J. P. Bethel and 
A. R. Stone. 

69. Dartmouth (a) 1911-12 (b) W. V. Bingham (c) $200, 1912. 

70. George Peabody (a) ? (b) E. K. Strong, Jr. 

71. lowa State, Ames (a) 1912 (b) O. H. Cessna (c) $100 per 
year, 1912. (Undergraduates only.) 

72. Newcomb College, Tulane University of Louisiana (a) 1912 
(b) David S. Hill (c) $65,000, 1912 (d) 1913 (e) D. S. Hill. 

73. St. Louis University (a) 1912 (b) Hurbert Greunder (c) $100, 
1912 (d) 1917 (e) Hurbert Greunder. 

74. College of City of New York (a) March 1913 (b) H. D. 
Marsh (c) $3,000, 1913 (d) undergraduate only. 

74a. Clinical Laboratory (a) 1913 (b) Samuel B. Heckman 
(c) $2,000, 1913. 

75. St. Lawrence University, Canton, New York (a) 1914 
(b) C. M. Rebert (c) $500, October, 1914. 

76. Syracuse University (a) September 1914 (b) Mark Embury 
Penney, S.T.B., M.D. 

77. Temple University, Philadelphia (a) 1916 (b) Thaddeus L. 
Bolton (c) $130, 1916 (e) J. R. Ulrich. 

78. Colgate University, Hamilton, N. Y. (a) September 1916 
(b) Melbourne Stuart Read. 

79. Ohio Wesleyan (a) 1917 (b) G. R. Wells (c) $300, 1917 

(d) 1922 (e) F. C. Dockeray. 
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Colorado Ag. Col. (a) 1917 (b) George T. Avery (c) $150, 
1917 (d) 1921 (e) George T. Avery. 


. Northern Normal and Indus. School, South Dakota (a) 1917 


(b) Ray M. Staker (c) $100, 1917 (d) 1919 (e) R. M. Staker. 


2. Kentucky (a) 1918 (b) C. B. Cornell (c) $300, 1918 (d) 1923? 


(e) J. B. Miner. 


. Iowa Teachers (a) 1918 (b) George H. Mount (c) $300, 1918 


(d) 1924 (e) E. O. Finkenbinder. 
Ball Teachers, Muncie, Indiana State Normal (a) 1918 
(b) Thomas J. Breitwieser (c) $500, 1918. 


5. Arizona (a) 1919 (b) Franklin C. Paschal (c) $1,000, 1920 


(d) 1925 (e) F. C. Paschal and L. R. Sullivan. 

Rochester (a) 1919 (b) Louis A. Pechstein. 

Oklahoma State (a) 1920 (b) S. S. Reed (c) $600, 1920 (not 
functioning on account of lack of equipment). 

Washington and Lee (a) 1920 (b) William M. Brown 
(c) $300, 1920. 

Southern Methodist University, Dallas (a) September 1921 
(b) Joseph U. Yarborough (c) $420, December 1920 (d) June 
1923 (e) J. U. Yarborough. 

Emory University (a) 1921 (b) G. C. White (c) $300, 1921 
(undergraduate only). 

Kansas State, Manhattan (a) 1921 (b) J. C. Peterson 
(c) $1,700 per year, 1921. 

Occidental (a) 1922 (b) S. L. Crawley (c) about $300, 1922 
(d) undergraduate. 

Vermont (a) 1922 (b) J. T. Metcalf (c) $1,000, 1922. 

Miami University (a) September 1923 (b) E. F. Patten 
(c) $1,000, 1923-4. 


. University of Manitoba, Winnipeg (a) 1923 (b) H. W. Wright 


(c) $300, 1923. (Undergraduate only till university appoints 
a real psychologist instead of a “ philosopher ”—according to 
head of department of philosophy and psychology. ) 

Arkansas (a) 1924 (b) George C. Fraker. 

3uffalo (a) 1924 (b) Edward S. Jones (c) $500, 1921 (under- 
graduate only so far). 


. Dalhousie University, Halifax (a) 1924 (b) N. H. Symons 


(not developed at all). 

Wittenberg College (a) September 1925 (b) Martin L. 
Reymert (c) $2,000, 1925 (d) June 1926 (e) M. L. Reymert. 
Muhlenberg College (a) September 1926 (b) Isaac Miles 
Wright (c) 1926?. 

Sheldon Jr. College, lowa (a) September 1928 (b) George A. 
Kelly (c) $25, 1928. 

Latter Day Saints University. (Money for psychology labora- 
tory from general laboratory fund.) 

Kansas State Teachers College. (Research in tests—Norman 
Triplett. ) 





































104. 
105. 


106. 
107. 
108. 
109. 
110. 


111. 
112. 


113. 
114. 


115. 
116. 
117. 


De Paul University, Chicago. 
Alabama Polytec. 
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Teachers College, Maryville, Mo. (No laboratory—tests only.) 
Purdue. (Head of Educational Department regrets that there 
is no psychology laboratory.) 

DePauw University. (No laboratory—only a few pieces of 
apparatus. ) 

Clemson Ag. of South Carolina. 
strations in classrooms. ) 

James Milliken University. (One man handles philosophy and 
psychology—has no time for laboratory.) 

Western Teachers College, Macomb, Illinois. (No laboratory— 
no space. ) 

Sam Houston State Teachers Col. 
in experimental psychology. ) 
South Dakota A. and M. (No laboratory as yet.) 

North Carolina A. and Eng. (No laboratory except class 
demonstrations. ) 

Boston College, Chestnut Hill, Mass. (No laboratory as yet.) 
Texas A. and M. (Psychology taught only a few years—no 
laboratory as yet.) 
Rensselaer Polytec. 
in 1928.) 

Queen’s University, Kingston, Ontario. 
yet. ) 

U. S. Naval Academy. (No laboratory—but plan on testing 
for entrance requirements. ) 


(No laboratory except demon- 


(No laboratory—no course 


(No laboratory—start teaching psychology 


(No laboratory as 


The following 24 institutions reported that they had no psychology 
laboratory : 


Manchester College, Indiana. 
Butler College, Indianapolis. 























Berea College, Kentucky. 


Northeastern University, Boston. 
University of Bishop’s College, 


Canada. 
Lewis Institute, Chicago. 


United States Military Academy. 


Amherst (included above). 
Simmons College, Boston. 
Alabama. 
Central Normal 
ville, Indiana. 


College, 


tion of some of the laboratories. 


Dan- 
Teachers College, Kirksville, Mo. 


Facilities were not available for ascertaining the date of founda- 
For instance, Pittsburgh is listed 


Bradley Institute, Peoria, Illinois. 

Oregon Ag. College, Corvallis. 

Baylor College for Women, Bel- 
ton, Texas. 

Virginia Polytec. 

Brooklyn Polytec. 

Armour Institute. 

Georgetown University, D. C. 

Massachusetts Tec. 

Maryland. 

Augustana College, Rock Island, 
Illinois. 







above as “by 1908” because the 1908 Pittsburgh catalog gives a 


careful description of a well equipped laboratory, which had probably 
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been in existence long before, but just how long could not be deter- 
mined since there is no earlier Pittsburgh catalog in the Minnesota 
files. 

The writer will be very grateful for further information which 
anyone wishes to offer or for corrections of any errors which must 
have crept into a study of this nature. 

One of the most striking generalizations from the present study 
is the seeming lack of laboratory and experimental facilities in many 
of our normal and teacher-training schools. Several of these schools 
indicate, however, that they plan to have some sort of laboratory, and 
there may be a slight tendency in this direction. There also appears 
to be a tendency to start small laboratories for undergraduate instruc- 
tion and class demonstration in some of the new junior colleges. 

The information shows that there are now something over a 
hundred psychology laboratories in America, and that others are 
being established. 
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SPECIAL REVIEWS 


Marston, Wiict1am M. Emotions of Normal People. N. Y.: 

Harcourt, Brace, 1928. Pp. xiii+-465. 

A significant feature of this work is the theory that in conscious 
emotion there is a contribution by the efferent side of the neural 
circuit, called “motation,’ which is analogous to the generally 
accepted contribution by the afferent neural elements called 
“ sensation.” 

It seems to the reviewer that the writer would have saved himself 
many readers for the latter part of the book had he been able to 
postpone—or entirely dispense with—the present first two chapters. 
The urge to define the “normal” emotions, to discard the existing 
nomenclature of emotion, to orient the reader with respect to psycho- 
physical relations, and to knock the props from under mechanism 
and behaviorism was too great. In consequence we have in the first 
chapter, by way of definition, the information that “ normal ”’ people 
are those who do not manifest anger, fear, rage or disgust. Evi- 
dently “ normal” people conform to the writer’s standard of perfec- 
tion. We learn further that the present nomenclature of emotion, 
admittedly pre-scientific, is inexcusably “ Victorian.” 

The second chapter introduces us to the theoretical mechanism 
by which consciousness controls the body—and the mechanists are 
put to shame. ‘“ Mechanists are ‘hardboiled.. They are chronic 
skeptics, and must be shown. . . . Their rationalization of their 
own emotional bias runs like this: Science is the study and exposition 
of material causation. ‘ Material’ means always ‘ cruder, less com- 
plex forms of energy.’ Therefore, true science is the study of the 
influence of simpler energy units upon more complex energy units.” 
After this analysis of the materialistic point of view the writer 
reveals that there are two types of causes operative in the world, 
materialistic and vitalistic. A “ materialistic-type’’ cause involves 
the effect of simple energy units upon more complex energy units. 
A “ vitalistic-type ” cause is instanced by the effect of complex energy 
units upon more simple ones. Physical science, we learn, involves 


‘ This is one of a series of studies in Behavior Research from the Institute 
for Juvenile Research, Herman M. Adler, M.D., Director, Series B, No. 139. 
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both types of cause. These definitions prove that when man influ- 
ences his environment he becomes a “ vitalistic-type” cause. They 
further prove by definition that when synaptic resistances determine 
nerve conduction, when nervous excitation determines organic 
response, and when organic change determines movement in the 
physical world, “ vitalistic-type ” causes are in operation. Vitalism 
is the rule of the living, and the mechanists are called for the inquest. 
The psychologists who are led, because of mechanistic bias, to deny 
the influence of consciousness on behavior are left without a field to 
work in. “If Watson should succeed in this bob-tailing of psy- 
chology, he would have talked himself out of a job.” The chapter 
gives frequent suggestions that the writer has transgressed the limits 
of “normal” emotional response. 

We come now to the “ psychonic theory of consciousness.” A 
“ psychon ” is junctional tissue at the synapses of the central nervous 
system. It is the seat of consciousness, and consciousness is nothing 
more nor less than psychonic impulses or psychonic energy. It is the 
psychon that is the ratson d’étre of the psychologist. As the physicist 
usurps the electron, as the chemist has his molecules, as the physiolo- 
gist studies organs, and as the neurologist confines himself to nerves, 
so “ If there exists no further type of matter unit capable of modify- 
ing neuronic behavior, psychology, for all I can see, is out of a 
job” (p. 47). 

On the basis of this formulation of the seat of consciousness in 
general, we are introduced to the more specific field of motor con- 
sciousness, which is none other than the “psychonic energy” of 
motor “ psychons’”’ or synapses in the central nervous system. The 
author easily disposes of the traditional views of the importance of 
kinaesthesis in motor consciousness by a criticism of a statement of 
the James-Lange hypothesis, e.g., James’ statement that the “ emotion 
is the awareness of the bodily changes as they occur.” This theory, 
we are told, is untenable if this awareness depends, as James hypothe- 
cated, upon sensation. Sensory changes, Marston points out, could 
only occur after the motor response. This seems quibbling, consider- 
ing the relative speed and duration of the neural and of the motor 
changes. He further cites the inconclusive results of Sherrington 
who transected the cord of dogs, eliminating visceral and kinaesthetic 
sensations from the lower parts of the body, but without influencing 
the hereditary or conditioned reflexes controlling the facial muscula- 
ture. He refers also to Goltz’ observation that destruction of the 
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cerebrum eliminated all expression of emotion save rage, and the 
argument of Langley and Cannon that the autonomic response is not 
sufficiently varied in pattern to account for the differences in con- 
scious emotion. These are evidence that differences in emotion must 
be a function of activities involving the central nervous system. To 
explain how we may be aware of our reactions as they occur, 1.e., to 
be aware of them without resorting to kinaesthesis, he gives us his 
“ motor consciousness ” theory. 

$y way of argument he contends that there is no more a priori 
reason for attributing consciousness to the sensory than to the motor 
nervous elements; that the awareness of a blocking of reaction is 
testimony of the existence of neural conflict for the final motor path; 
that our affective states are more varied than the sensory possibilities 
of our reactions; that affective tone may be changed by altering 
“motor set” without changing the kinaesthetic sensations; and that 
the removal of the inhibiting effect of the cerebrum by thalamic lesion 
results simultaneously in both overreaction and increase of affective 
consciousness. He further notes that psychologists in the quest of 
“innervation feelings” have failed to realize that motor conscious- 
ness must of necessity be nonsensory in character, and that “ feelings 
of innervation,” even if obtained, would not be of motor but of 
sensory character. 

The writer’s theory of affection is based upon the more or less 
popular concept that pleasantness and unpleasantness are respec- 
tively functions of mutually facilitating and conflicting impulses. 
His contribution is the theory that these conflicts occur on the motor 
side of the neural circuit and that they are immediately constitutive 
of the affective state without the mediation of motor response and 
kinaesthetic sensation. Probably most psychologists would object to 
his location of conscious phenomena in the synapses, but agree with 
his conditioned statement that “if one accepts the existence of ‘ motor 
consciousness,’ then there is no necessity for devising a roundabout 
way of accounting for our affective awareness of the result of motor 
discharge. The awareness has already occurred . . . where the 
motor impulses in question had their origin.” 

In order to account for the more complex affective states he then 
proceeds by an old analogy to show that the whole may possess char- 
acteristics not found in the sum of its several parts. The motor 
impulses of any moment (the phasic motor discharge) may not 
merely facilitate or inhibit the already existing tonic discharge occur- 
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ring in the motor “ psychons,” but it is effective in proportion as 
it is respectively weaker or stronger’ than the motor self. This gives 
two variables, one of intensity (or volume) and one of direction, 
each having two degrees, thus: 
Intensity (or vol- 

ume) of motor 


self relative to Superior Inferior 
stimulus | 


Direction of motor | 
self relative to Antagonistic Allied Antagonistic Allied 


i | 
Resultant emotion Dominance Inducement Compliance Submission 


stimulus 


The various combinations of intensity and direction give us the 
four modes of reacting and feeling: dominance, inducement, compli- 
ance, and submission. As elementary emotions he places these at the 
four corners of a circle after the inspiration of a color spindle. This 
scheme is linked with reactions controlled by the autonomic nervous 
system by the assumption that increase of the “motor self” is 
usually accompanied by increased action of the sympathetic nervous 
system, while decrease of the motor self is generally characterized 
by vagus action. 

We are reminded by the writer that the four relationships typical 
of these emotions operate in the physical laws of nature. In their 
application to human behavior the terms often seem strange to one 
not inured to Marston’s usage. When Watson suppressed the 
movements of the infant Alfred, or when his two year old daughter 
suddenly pulled in an opposite direction, screamed and lay down 
while Watson was trying to lead her across a crowded street, we have 
emotions of dominance, even though, in the latter case, “she might 
have been carried bodily in the opposite direction.” It seems that 
the term is applicable whenever there are reactions toward dominance, 
whether or not these reactions are successful. The term “com- 
pliance”’ has also a peculiar connotation, as when applied to the 
breakdown of otherwise defiant prisoners handcuffed in a standing 
position to the bars of their cage. From this and other illustrations, 
“compliance” appears to be a submission to overwhelming oppo- 
sition, but it is not “submission.” This latter emotion appears in 
the “love” responses of infants, but it is not necessarily associated 
with the stimulation of erogenous zones. “ Submission” involves 


‘ 


1A generalization on the basis of Sherrington’s results from the simpler 
spinal animal. 
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the gratifying reception of the allied stimulus of superior strength. 
“ There is no more reason for identifying love with sex emotion than 
there is for identifying appetite with sex under a similar title.” 
“Inducement ” is likewise peculiar to the author’s own definition. 
It is the emotional state of the inducer, not of the inducee. Accord- 
ing to the schema it is apparently a condition involving superior 
strength of the “ motor self ” but, strangely, it is a form of behavior 
by which the weak obtain their will. It is the stratagem of infants 
and women. 

In the last half of the book these emotions are illustrated by more 
or less appropriate material. The author attempts to analyze the 
more complex states into simpler ones and to synthesize his ele- 
mentary into more complex emotions, in a fashion quite suggestive 
of McDougall. Chapters 14, 15 and 16 elaborate on the sex behavior 
of homo erogens. In the last two chapters the “ abnormal ” emotions, 
fear, rage, etc., are explained as “ reversals” of the relations between 
the normal emotions, and suggestions are offered for reéducation and 
“ psycho-neural normalcy.” Of all chapters these last two seem the 
least spontaneous and convincing. 

We have in this book an attempt by one, not too dominated by the 
axioms of traditional psychology, to solve the riddle of the emotions. 
With an unlimited license in the application of our rudimentary 
knowledge of physiology and neurology to explanation of the higher 
processes, the author has evolved a classification of affective and 
emotional behavior comprehending conscious, integrative, neural, 
organic and skeletal elements of emotional response, as well as certain 
essential aspects of the stimulating situation, and in the opinion of 
the reviewer these must all be taken into account if ever there is a 
satisfactory, comprehensive theory. 

Cuester W. Darrow 

Institute for Juvenile Research. 


The American Negro. Philadelphia: Amer. Acad. of Political and 
Social Science, 1928. Pp. viii+-359. 


This entire volume would be of the greatest interest to any student 


of racial psychology—it being a collection of papers by various hands 


concerning all phases of the American Negro; race relations, eco- 
nomic and health conditions, legal status and efforts for the better- 
ment of his position. Of special interest to psychologists are several 
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papers to be found in the section on The Mental Ability and Achieve- 
ment of the Negro 

The first of these papers is by Leo Frobenius which deals with 
early African culture as an indication of present Negro potentialities. 
Frobenius emphasizes the fact that there are many African cultures 
which vary greatly from one another both in regard to geographical 
distribution and to stage of advancement. Morris S. Viteles con- 
tributes a paper on the Mental Status of the Negro in which he 
outlines the comparative work which has been done with mental tests 
on Negro and white intelligence. This material proves to be highly 
conflicting and very difficult to interpret and Viteles reaches the con- 
clusion that nothing has really been accomplished although it is pos- 
sible to find statistical material to back up any point of view with 
regard to comparative Negro intelligence. Joseph Peterson discusses 
Methods of Investigating Comparative Abilities in Races and outlines 
the difficulties of the problem and indicates how little, in the way of 
satisfactory method, is at present available. It is his belief that one 
of the greatest requirements for the study of comparative Negro 
intelligeuice is the training of a group of Negroes who will work 
with the*- own race. 

Yale Nathanson writes on the Musical Ability of the Negro and 
finds that the results indicate that when analyzed the Negro seems 
better than the white in certain traits underlying musical ability and 
worse in others. Carl E. Seashore outlines Three New Approaches 
to the Study of Negro Music. Charles H. Thompson contributes a 
large amount of excellent organized statistical data to show that the 
Educational Achievements of Negro Children compare very favor- 
ably with the white and that there is no evidence in the doctrine of 
inherent mental inferiority in the Negro. He concludes that all 
apparent differences in achievement are to be explained in terms of 
environmental and school opportunities. 

SAMUEL W. FERNBERGER 

University of Pennsylvania 


ReyMenrt, M. L. (Editor). Feelings and Emotions. The Witten- 
berg Symposium. Worcester: Clark University Press, 1928. 
Pp. xvii-+-454. 

This highly interesting and important volume is the collection of 
papers prepared by American and European psychologists for the 
symposium held at Wittenberg College in May, 1927. The book 
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contains thirty-four papers which indicate a wide range of interest 
and of point of view toward the general topic of feeling and emotion. 

More than one-third of these papers appear in the first part which 
is entitled General Problems in the Psychology of Feeling and 
Emotion. Most of these are theoretical in nature and deal with the 
existence and the nature of emotion. In this group will be found 
contributions by Bentley, Jastrow, Spearman, Aveling, Krueger, 
Kiesow, Washburn, Pillsbury, Claparéde, Howard, Dunlap, Prince, 
and Weiss. As the names indicate, these are written to various points 
of view: introspective, behavioristic, dynamic, and motor. 

Part II, entitled Special Problems in the Psychology of Feeling 
and Emotion, includes eight papers by Biihler, McDougall, Seashore, 
Stratton, Woodworth, Carr, Hoisington, and Gault. A number of 
these have to do with the differentiation of emotion from other 
psychological processes and with the definition of emotion. 

The Physiology of Feeling and Emotion is treated in Part III 
with papers by Cannon, Bekterev, and Piéron. A fourth part, con- 
taining contributions by Janet, Jorgensen, and Adler, is concerned 
with the Pathology and Psychoanalysis of Feeling and Emotion. The 
special problems of these processes in children are found in the next 
part with papers contributed by Stern and Katz. Langfeld, Jaensch 
and Gruehn treat of the relation of emotion and feeling to aesthetics 
and religion. Brett’s contribution is a development of the historical 
concepts of the theory of emotion and Terry’s deals with training 
the emotions. 

The reviewer is aware that the above is merely a vague indication 
of the ideas contained in this volume. Any attempt at a critical 
evaluation of this mass of material with its frequently conflicting 
points of view would take more space than is available. At the end 
of many of the papers will be found the stenographic report of the 
discussions and in many cases these are as interesting and valuable as 
the formal papers themselves. Portraits of all of the psychologists 
who contributed are included. The reviewer believes that this volume 
is of interest and value to everyone who may be interested in psy- 
chology as indicating the present state of the problems of emotion 
and feeling. 

SAMUEL W. FERNBERGER 

University of Pennsylvania 
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Fox, C. Practical Psychology for Students of Education. N. Y.: 

Harcourt, Brace, 1928. Pp. xvii+180. 

An experimental manual designed, by choice of topic, for students 
of education. In the first 100 pages, there are thirty experiments 
dealing with such topics as sensation and perception, habit formation, 
mental imagery, memory, suggestion, reasoning and knowledge tests, 
appreciation tests, effects of training and mental fatigue. For each 
experiment, one finds not only the materials and directions but also a 
discussion of results. In the last part of the book one finds a discus- 
sion of statistical treatment of results, taking the student to the cor- 
relation coefficient. The text is plainly written and should be of great 
value as an introduction of the experimental method to beginning 
students in education. 

SAMUEL W. FERNBERGER 

University of Pennsylvania 


Baar, J. Psychology. N. Y.: Globe Book Co., 1928. Pp. vii+126. 

This little text is designed as a method of review for the student 
in psychology and is especially designed for work with some nine of 
the most used texts employed in elementary classes. The “high 
spots” are indicated for a great variety of topics of psychological 
interest ranging from the “ schools” of psychology to will and per- 
sonality. Only the phases of systematic and experimental psychology 
are included. 

S. W. F. 


MacCurpy, Jonn T. Common Principles in Psychology and Physi- 

ology. Cambridge: At the University Press, 1928. 

The present work is another contribution to the extreme func- 
tional theory of nature which is at present enjoying such wide 
popularity. There is very evident congeniality between Dr. 
MacCurdy’s views and a number of recent conceptions. The Gestalt 
psychology perhaps has had a real influence in shaping MacCurdy’s 


theory, as is probably true also of the more philosophical theory of 
emergent evolution. The organismic psychology of Kantor and 
others would have been readily placed had MacCurdy known about it 
or cared to trouble with it. The lack of anatomical absolutism shown 
in the many cases of vicarious functioning is also within the author's 
point of view. He even reaches to Dr. Charles M. Child’s theory of 
metabolic gradation in order to add to his intellectual comfort. 
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Dr. MacCurdy feels that we ought to be able to eliminate the dif- 
ferences represented by such fundamentally divergent schools of 
psychology as the behaviorists, the introspectionists, and the 
Freudians. “Two statements cannot both be true and yet conflict 
one with another. We must, therefore, assume either that the general 
explanations of only one of these schools are true or else that they 
are all inaccurate. . . . The view that all the generalizations as 
yet achieved are inaccurate would seem to lead to less unhappiness 
and we are probably safe in adopting it. . . . If a basic psycho- 
logical theory has yet to be framed, there may be two reasons for this. 
Either the phenomena considered by psychologists belong to cate- 
gories that really are unrelated, or else they are related but the 
vocabulary useful in one category is useless in another. The latter 
seems the more promising view and the primary object of this book 
is a suggested vocabulary, a vocabulary in which principles common 
to reflex action, to instincts and habits, to conscious and unconscious 
mental activities may be expressed.”’ (ix—x). 

But the author feels that he cannot establish such a universal 
vocabulary without a central philosophical implication “that runs 
counter to current prejudice. In spite of the criticisms of the more 
philosophic biologists and physicists, the creed of the modern scientist 
is materialistic either in its formulations or tendency” (x). So 
MacCurdy claims himself heretic in attempting to bring together 
psychology and physiology under the conception of “ patterns.” 

The translating of a wide variety of psychological and physio- 
logical facts into terms of pattern is an intricate and laborious per- 
formance and one which can most safely be summarized in the words 
of the author himself : 

“A pattern, qua pattern, carries with it no implications as to 
whether its expression will be in bodily activity, or in unconscious, or 
in conscious mental processes. It is, therefore, possible to translate 
into terms of patterns the findings of all psychological investigations, 
no matter what may be the methods employed in making the observa- 


tions. In this translation, there is one fundamental assumption, or 
implication, but it is one that forces correlation and prohibits dissoci- 
ation of data. This is the principle of integration. Every pattern 
is formed by the integration of simpler elements, and every pattern 
may itself become a unit in a still higher integration. ‘ Physiological ’ 
patterns have to do with the integration of reflexes. These complexes 
can be associated in more and more complicated patterns, until grad- 
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ually a complication is reached, which makes their classification as 
‘mental’ more expedient than as simply physiological. Yet the 
transition—when put into terms of patterns—is gradual, and, indeed, 
with this nomenclature sufficiently elaborated and familiar, it would 
be possible to drop the classifications physiology and psychology 
altogether : we should cease to speculate as to whether the mind con- 
trolled the body or the body manufactured the mind and should think 
only of a unitary complex of ‘ body-mind’ functions . . .” (254- 
255). 

There is much in this book with which any man of science who is 
alive to the facts now pouring in upon him must agree. If there be 
any skepticism about MacCurdy’s general position it is hardly likely 
to be based upon his “ heresy.” It is the fashion now to call oneself 
radical if one is emphasizing the importance of “ functional rela- 
tions” and “action patterns” and it is merely in this fashionable 
and popular way that this book is radical. One suspects that the 
stubborn materialists who are supposed to constitute the targets of 
the theory are merely clay pigeons tossed out at the author’s own 
signal. What he seems offended with is explanation of psychological, 
and of some physiological, phenomena in physico-chemical, material- 
istic terms. But with physics becoming more and more aware that 
its fundamental basis lies in a system of analysis by means of the 
space-time codrdinates, there is precious little of materialism in 
physics. It sometimes seems to the reviewer that the kind of physics 
which writers like MacCurdy are trying to argue down is the kind, 
long since deceased, which thought of the cooling body as exuding an 
invisible, intangible juice. 

Epwarp S. Ropinson 


/meversity 


Exiuis, Ropert Sipney. The Psychology of Individual Differences 
Appleton, 1928. Pp. xxiii+533. 


This volume “aims to give, especially for the benefit of the 
elementary student, an introduction to the problems, the methods, the 


results, and the applications of the psychology of individual differ- 


ences. The point of view is essentially biological, experimental, and 
statistical, and but little attention has been given to pathology and 
psychoanalysis. Individual differences in acquired traits are dis- 
cussed to some extent, but the field primarily considered is differences 
in native traits’ (p. v). The book is written at a relatively concrete 
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level. Although there is a certain amount of space given to general 
scientific methodology, to testing methods, and to the statistical con- 
cepts relevant to individual variation, such subjects are handled in a 
plain, commonsense manner that should make them readily under- 
stood by students who have had little formal training in psychology. 

Two of the early chapters take up those parts of the bodily equip- 
ment most important for psychology and then add to this inventory 
a list of the conventional psychological categories. This procedure 
probably has a certain utility in that it will give the average student a 
review of the general psychology that he has already studied. It does 
involve, however, a certain questionable implication. When memory, 
imagination, reasoning, perception, and the rest are enumerated as 
important traits within the realm of individual differences, one has a 
right to suppose that the best statistical procedures applicable in this 
field will be able to show that these traits are actually units and that 
they are definable units. Still, if the student should come to this 
conclusion he will learn soon enough that these psychological cate- 
gories, formed without reference to statistical considerations, have 
little real bearing upon the mainly statistical problems of individual 
psychology. : 

Dr. Ellis considers in some detail the effectiveness of a number 
of the larger influences upon individual differences. These include 
inheritance, a variety of environmental factors, age, sex, and race. 
[In regard to the popular question as to whether inheritance or 
environmental forces are more important in the determination of an 
individual’s psychological! status, Ellis assumes a definite, though not 
an unfair, attitude. While he falls far short of being a thorough- 
going nativist, he has “a strong leaning to the hereditarian view 
under most practical conditions.” “In undertaking to study 
the influence of the environment we should endeavor to keep clearly 
in mind the distinction between possible influences of the environ 
ment and actual influences” (p. 190). 

Four chapters on extreme deviation in mental traits provide 
treatments of genius, of mental deficiency, of fanaticism and insanity, 
and of delinquency and criminality. Much of the material introduced 
under these heads must by the nature of the case be nonstatistical and 
nonexperimental, but the author does an excellent job of keeping 
these topics on a scientific and empirical level. 


The chapter on organization of mind comes into contact with the 


vital theoretical issues of differential psychology. But unfortunately 
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nothing more than a contact can be effected. A few tables of cor- 
relation are displayed, a few remarks made about valid and spurious 
correlation, and a few rather vague suggestions offered regarding the 
Spearman theory. Probably it is just as well that Dr. Ellis did not 
attempt a thorough, or even a logically close-knit, discussion of the 
matter of correlation. If able statisticians are stumped as to just 
what the more elaborate correlational studies do mean regarding the 
actual complexion of the natural world, why should we hope to have 
these matters cleared up for elementary students! 

The final chapters of the book are given over to those practical 
problems of education, of business, of law and government which 
can be satisfactorily considered only in light of the psychology of 
individual differences. The material of these chapters is well chosen 
and clearly dealt with. 

Dr. Ellis should be congratulated upon his book. It announces 
that the topic of individual differences is at last taking on definite 
form and that we are now in a position to contribute results as well as 
hopes in this field. More than twenty-five years have passed since 
psychologists first became aware that individual differences might be 
more important as phenomena than as errors. During this period 
research has followed research and fact has followed fact. Theoreti- 
cal difficulties have been great and they are perhaps as tangled now as 
ever. But we certainly know much more about individual differ- 
ences—if only in regard to what is not true about them—than was 
known a quarter of a century ago. That this knowledge can be 
presented clearly and interestingly enough for the college student is 
proved beyond a doubt by the present volume. 

Epwarp S. Rosprnson 
Yale University 





Rogpack, A. A. 

Pp. xii+267. 

Following the current trend toward “humanizing” scientific 
knowledge, Dr. Roback has attempted in these pages a condensed 
survey in “bare outline” of the fundamental facts of psychology. 
The material is largely a revision and enlargement of popular lec- 
tures given before classes in university extension. The task the author 
has set himself, to present briefly the main facts of “the most com- 
prehensive of all sciences,” to readers who “can not or will not 
absorb the numerous details of the nervous system or of the sensory 


Popular Psychology. Cambridge: Sci-Art, 1928. 
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functions”” has obviously certain inherent difficulties. To these 
must be attributed his failure to achieve at the same time both 
inclusiveness and simplicity. Because of his frequent shifts from 
the elementary to the complex, the interest of neither the beginner 
nor of the advanced student can be evenly sustained throughout. 
Although containing many findings of value to the popular reader, 
there is little organization of the material; for this reason perhaps 
the book is self-styled a handbook rather than a text. 

Part I introduces the science by way of definitions, classification 
of mental experiences and practical applications to a wide variety of 
subjects—from the psychological laboratory to psychic phenomena. 
This is partly in the form of a catechism. The mentalist point of 
view is strongly stressed throughout, behaviorism receiving at the 
outset, footnote mention as “a movement . . . not countenanced 
by psychologists of the best standing.” 

Part II introduces the reader to the psychoanalyst, then hastily 
escorts him through the psychological laboratory where he becomes 
acquainted, necessarily rather superficially, with scientific problems 
and technique. The casual reader is then rather abruptly neglected 
for the more serious student of the subject who may find valuable 
reference material in chapters giving brief biographical sketches of 
“the most influential figures in modern psychology ” and 
a directory of twenty-two of the technical American psychological 
periodicals. 


twenty of 


In the reviewer’s opinion, the value of the book might have been 
enhanced if the chapter on character analysis in Part III, a field 
where popular interest and curiosity center, and upon whjch the 
author is particularly qualified to write, had not been limited to 
seventeen pages. One wonders, too, if the brief treatment of mental 
measurements can give the “ tired business man,” to whom the writer 
addresses himself, an orientation in the aims and achievements of 
intelligence tests. But again the dilemma is inherent in the task! 

An appendix sets forth the views of three schools of psychology. 
The unannotated bibliography of some 250 titles does not inform 
the popular reader concerning the number of pages, the cost or the 
publisher of each book, information he usually wants. 

A reading of the book leaves one with an impression of loose ends 
not brought together. For instance on pages 67-70, one reads 
answers to questions on Freud and psychoanalysis, to find on further 
reading a subsequent chapter entirely devoted to that subject. The 





674 SPECIAL REVIEWS 


same might be said in a general way of behaviorism and mental 
testing. Apart from these faults, however, the style of the book is 
so lucid, and so great is the variety of subjects touched on, that 
the work is almost sure to stimulate the lay reader’s interest in 
psychology. 
Epwin Powers 
Dartmouth College. 


Ketrtey, T. L. Crossroads in the Mind of Man: A Study of 
Differentiable Mental Abilities. Stanford Univ. Press, 1928. 
Pp. vii+238. 

This is an interesting attempt to determine quantitatively such 
different mental traits as may exist. Psychologists have assumed 
the existence of many mental traits, but they have rarely been objec- 
tively determined. It is a technique for the objective determination 
of independent traits that the author sets forth in his book. This 
technique is based upon the Spearman tetrad difference method, and 
the statistical calculations are elaborate and involved. It will remain 
for the statisticians to tell us whether such refined methods can be 
used to any good purpose with our present coarse mental measure- 
ments. The author himself stresses the importance of the procedure 
rather than the specific findings of his work. 

While agreeing with Spearman in many respects and recognizing 
the importance of his contribution as to method, Kelley is inclined 
to differ from him with reference to the importance of a general 
factor. If there is such a general factor, Kelley believes it is due to 
the heterogeneity of the subjects with respect to maturity, race, 
nurture and sex. Hence arises his insistence upon homogeneity in 
order to discover independent mental traits. 

For the purpose of illustrating his method the author has con- 
structed several new tests and has given them to fairly large popu- 
lations. By means of his tetrad difference technique he isolates 
several group factors which are common to some tests and not to 
others. The most important of these group factors are the verbal, 
number, memory, spatial and speed factors, and he finds these present 
in populations of children of different ages. The high correlation 
between these group factors at different ages would seem to suggest 
that they are established early in life and are probably due to original 
nature. “ The populations studied do not point to the sufficiency of a 
single general factor,” but rather to a multiple factor hypothesis. 
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The book closes with interesting suggestions as to the value of the 
determination of independent mental traits for vocational and edu- 
cational problems and for the more adequate understanding of racial 
differences. Undoubtedly Kelley’s work will stimulate a great deal 
of important research in the near future. 

R. PINTNER 

Teachers College, Columbia University 


DEARBORN, WALTER F. Intelligence Tests. Their Significance for 
School and Society. 3oston: Houghton Mifflin, 1928. 
Pp. xxiv-+336. 

This volume is an attempt to evaluate the significance and impli 
cations of intelligence tests, not only in regard to school and society, 
but also for the testing movement itself. The material was originally 
given as a series of lectures in 1925 but has been revised and 
amplified. 

The approach to the problem is interesting. The author discusses 
the attempts of educators to rate students by means of judgments 
(expressed for the most part in marks) and then relates this to the 
measurement of intelligence by means of tests. He parallels the 
findings in one field with data from the other. This manner of 
introduction should be very helpful for teachers as it helps to make 
clear one use of intelligence tests—prediction—and also focuses the 
attention upon general problems of measurement which are present 
irrespective of whether one is using intelligence tests, achievement 
tests, or marks. 

The author endeavors throughout the book to combat the extreme, 
deterministic statements and implications which have been charac- 


teristic of some individuals connected with the testing movement 


during the past ten years. This is in general praiseworthy, as testing 
has suffered from the uncontrolled enthusiasm which has at times 
been associated with it. The difficulty seems to be rooted more in 
social implications than in the actual school situations. There is a 
danger that in endeavoring to combat the former we may lose some 
of the values of tests in educational work. Dr. Dearborn has 
endeavored to present both angles, but it seemed to the present writer 
that the primary motif was a rebuttal of determinism and this tended 
to leave a negative feeling towards tests. Perhaps not. 

The book is well written and is generously illustrated with figures. 





676 SPECIAL REVIEWS 


A bibliography of 143 titles is included. IJntelligence Tests is recom- 
mended as a helpful addition to the literature on testing. 
Racpa B. SPENcE 
Teachers College, Columbia University 


Murpny, GarpNer (Ed.). An Outline of Abnormal Psychology. 
Modern Library Series No. 152. Pp. 331. 


Following a rather popular introduction which includes a sketch 
of history and a brief description of abnormal types, the editor has 
collected twenty-five brief reprints written by twenty-four eminent 
authors under the following headings: Mental Deficiency ; Insanity; 
Other Twists in Personality; The Origin of Abnormal Trends ig 
Childhood; Social Effects and Social Treatment. 

The several subtitles are compiled largely of descriptive case 
illustrations with discussions. The editor concludes with several 
pages of reflection and comments with “tentative hints regarding 
individual social and mental health.” The reader is warned against 
hasty analysis and judgment in his own personal mental health as 
well as that of others. Perhaps the greatest risk is to be found mm 
the two-paged glossary with its partial and incomplete definitions, 
Its tendency in the mind of the general reader would be to do just 
what the editor has planned against. 

R. A. BRoTEMARKLE 

University of Pennsylvania 


EDITORIAL NOTICE 


BEGINNING with the 27th Volume in January, 1930, there will 
be a change in the dates of publication of the PsycHOLoGICAaL 
Butvetin. In the future, the BULLETIN will be published only ten 
times each year (the August and September numbers will be 
omitted) with an average of 72 pages per issue. Thus the present 
size of the volume of 720 pages per year will be maintained by 
increasing the size of the separate issues. ; 











